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BASIC-ABSTRACT: Paper with antibacterial and mould-controlling action has 
zeolite retaining germicidal metal attached to the surface of the paper or 
contained in its interior. 

The zeolite pref. has coating obtd. by treating with silicone resin or 
fluororesin. The zeolite content is pref. at least 0.01% based on dry paper. 
The total amt. of the germicidal metal is pref. 0.002% based on anhydrous 
zeolite to satn. amt. (ion-exchange capacity of the zeolite). The 
cation-exchange capacity of the zeolite is at least 1 meq/g based on anhydrous 
zeolite. The zeolite is pref. of powder having ave. particle size of up to 30 
microns. 

Mfr. of paper with antibacterial and mould-controlling action comprises causing 
zeolite having cation-exchange capacity of at least 1 meq/g and ave. particle 
size of up to 30 microns to retain at least one germicidal metal and attaching 
the obtd. antibacterial zeolite to the surface of paper or causing it to be 
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contained in the paper in amt. of 0.01% based on dry paper. 

ADVANTAGE - Antibacterial action is sustained over a long time. The 
antibacterial zeolite is almost harmless. Even relatively small content of the 
antibacterial zeolite has sufficient antibacterial effect. 
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um) £ffl(.>. NaAgZnZ 0. 5% « fj 9 6 «[ 

{> (73 X- «fc 3 „ PVA . NaAgZnZ . <f > J. (/ * £ ifi ft 
U X PVA/NaAgZnZ/ll 0 ~X 5> 'J - $ ( PVA ft 5 % : 
NaAgZnZ ft 2 % ) £ .a ^ U fc „ « 5R M t U T f 

mwc n lis iii w«-asts»«T- 

<R0. *?S/a>tt. 25(1. 38tl&<Sffia 

>00«« ; tf£ 0.35-0. 38a.) 0) ill iOj IC ± ffi 2 7 
«C J: 0 5 n fc fit £■ n 5 0 x 5 0 (?) a » t: W IK 

cn^^inu ria^ro^ttu: j:ott»/jff) 
S8il/T Escherichia col i«CS0)£#§ltt 
SWIJ^IIL. 3TT 1 X£tt<7)*££$- flfc . 
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1 A 15 Hit 1 flrf't' W Escherichia coli(D8i 

( x m m 1 ) 

tt if 031;i ffi £ tiff) WJ2JL^_30JC 

k " a f 1 a * obi,'j as hum 

P-2 Ag = 0. 0014X; Zn-O.0545X 1.3 10' 1 6 
P-BL-A - 2.0 10' 1 9.0 10 

P-2 li NaAgZnZ & £ ifir u - h u * ft i« 
©fit ( Ag = 0. 00<14X;Zn=0. 0545 ( fciS L fc MU4 ) 
T-(fe-2)„ t»IS{|,f 3 h ICSSIL T . Eshcr i chi a 

conigHims<7)i5saut i.3xio 4 Hx-«atf. 
48Braejao?(ctioiH ($em*ioox) tc i«j ie u 

X(^&. -fi. P-Bl-A»fSi*U!?,UK"C<fc^^. 

filSMlCZntf0.0135X 3i nit^. ?-2tm 

U CT U A y 1 ( ft ) K JfS \A C PVA/fl 2 O J* V 'J 
-a (PVA ft5X; CtH t'l70 NaAyZnZ U 3 
ft tt '/ ) ICJ;«7l/-3-htf P-2C7) « £ £ 

mm ic It 6 « n t . p-BL-Aoissim&fcMcoEsch 

crichia coliO)6§aw 2.Oxl0 4 filffftGTC 
fc/*. 48hrs SBM X- ij r n uttio 2 IB x- too 



fc. SK<7) 2 M0)SK0>«'>it«A»S . *ftf] 

0)«sc ft £ugo<fflnTi>-&c: 

fcC'QKy? (ft) SttlCU. 71 *Zntf 0.0135 
X Sfia-nr^Stf . 2 IS K X- GJ 0 S £ ^ 3 $i 

3T«« 2 

A m X li CT & tl L ; * 7 ■< I- i I C A S t )l 7 
•< h (NaZ)ff)-;- h- 9 A f * > 03 - 8& £ J8 J5 J: 
(/ ffl ( II ) -T * > C- 23 •* »f * c fc c J: 0 H 6 fi 
fc S2 - i8 ( II ) - t" f => -r h (NaAgCuZ) 03® *» 
* (Dav = 5. Sx^ m ) XtfefH 1 tiatsct^ 

7 u - n - h r£ J; 0 0.1- 0. 7% ( £ « Q n»- ) 
0) NaAgZnZ S <X ft if 6 ffi £ ifl W ? <i> . BJ 5 . 
PVA . NaAgZnZ Ji J. Cf * S - ft U T NaAgZnZ S 
fiffl<7)«^*PVA/NaAgCuZ/|| 2 O ^ 7 U - SS 
CiDL I'VAUf'jbXT- -i" ) *&»a«lvt. ffi 
SMiLTf a /\ 7 ^ { i-j ) ss J: C7Hf 20 ( ^ 
ntiAEVminflii!) *-if)ivfc„ Hr 20 ii. c"o 
.•\ - 7 ^ £ lui u t VJ lu c v n ^ . mi 201c ia ill # ^ 



Q<. frOftfttii T-& <0 . Ski*, tfjg&t/fttic 

.a no is co ft » x- c < «e in a n x ^ z> . s « ic « 
u S ifo =1 - r -c > ^ x /jg ? n fc „ 

± ffi W ii ICJ: O if? 6 n fc ffi «• f5 50 x 50o» (7) 

M'Srij^fc. T 'S-D 6 Escherichia coli. Stap 
hyl^i ccus aureus <D - IK ffl H & (/ Asperg 1 1 1 u 
s f K.vus <Tj J. C/Aspcrg i I I us nigcr QHfi (/J 

cr ) is \i i$ 24m m <d tt a m -s x- ft a m <n m x 

£• X AS L X . 3 2 5 ffi « 0) W /j^ W «i M fc „ 
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3!2£<7) H-BJ;j;(/ H-DW. Hf^/v <n Na AgCu 
Z n - f < > y i; J: 9 ir? 6 ft /c tfi IC fill ? * t) 0) 
Ag-11 2 /.: i.t 37pp« . Cu = 23 
PDaft fi <7)Hf 20 T u Escherichia col t Si J: r/ 
Staphylococcus aureus iZ ii L T « 93— 100X03 

ft u * < 24M m « a m -a > # w 6 n t . j/;: 

ft 6 <73 & <ft tfc fct A s p c r g i I lus nigcr f>Aspergil 
lus flavus<OHBSJJHt:J;JUT-6#|ffiO)«K. {g 
ft fc 1/t ffi /J € JZ ffi «r * c t tf TO (?) 0 7c . ft fit <* 
P-Cd, J^tf P-Ott. ( & ) A. 0) MaAg 

CuZ zi - r -f > 7 IC J: O i!7 O ft t « C ffl * 3 6 
WC»0. Ao = 28 - 70PPB . Cu= 101-2S9ppi 
fi *f <7) S&tktt Escherichia col i 35 <fc C/Staphy 
lococcus aureus CO ir n <D fflH C *J L T t> 
100XO3 ft«£ft ( 24BH"JlfHMj5) •Srifvb. Ml 
^ ^ in® t> £ £ ? S C £ ftvfl 5 ft £ % o tz . 

*WWCtiS11t'>t5-<r-i:LT. Y 3? fc" * 7 
-f h (Nay) WNa<7)-/aj£ «fcC/ST-a»Lfc 
SI - JR - t" # 7 -f r* (NaAgCuY. (QUYttY^t: 



* 5>-C r-<7)9*8 ) c7)«f5);fc(Dav=0.98 umWltl 
*» iS H ft 8) * : H 2 O 52. U) -> U u - > zi 
-T^>^S*05tiStttf^7-( , r-'&ffl(,>/c o 
2 n- r-ri*$«UTNaAgCuY Oft 1 % 

13)5. 0av=0.98u m03NaAgCuY W^^alETt: 

250-C T-M«LT*»tfn2.1X05JiSltft»3R* 

vU=3->^(0=i-r-f > ^fWKF-96(500cps) 

^ras(t*B*«iSTBJiLfctt. a w € a «! 

:«* l. ra <a 'h £0 ccj ^ * -fg ± c it s u a it w ic 2* 

«-> i ;j->u-x^>^^-<5 if 5NaAgCuY (8 
f» A- />; JJ 3« 3 ft fc . ttXnfi m fc 2XCO 

-> V zi - > a - r i > ^3^<7)HaAflCuY i:HC 

( ^ 7 -/i/ tr /u □ - ^ : 8000cps ) a ± u * - 
i' tt : *i a U I MC-'NaAgCuY,' H 2 O ^ 7 'J - 
« ( MC 0.2X;MaAgCuy 2. 5X ) 3 "W O . « ^ 
v 'J - « JT] l > I e - U /\' -j O ( Q ) (7) r 2 h c' 



- 7. i 100 X 100 m : Jf 3 0.35-0. 38«) (C ?■} 

*Wr|f?6n/:as^ 50x 50m<7)K»^IC W 
^fi8M 1 tffiltf/j T- Escherichia 
colilC«T*«tas^*aMLt. 1BU. ft Sift 

5I3iS 1 , £Kc7)^yj/r;f7'5ft/r„ 

31 3 S <?.?ft 1 irfl'CO Escherichia col i <n Si 
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15 24 HI ffl IT if} in j.5 v u I sc he r i c h i a c 0 1 i <n ft 1.1 
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0 "C $> k> . * n $E m * u looxtc fij if u r ^ -5 . 
-75. P-BL-B (KRilie* v-f hiSlft^f 
a a - y ? : ffi * M 'fi ic ffi io o. 0129X ft ft) n 2 
a»T-«0. 2.3X10 4 ffl <D SB 13 IJ: 2 -1 

MWffilC 1.2X 10 2 Tt^iCBiyftO*. 

* £ i8 IH tt . frt tS tt (z * ? -r h <!: U X A- 3? t: 
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( n ) Jjjia'Tfa-t'^vT-att^^ctcj;^ 

W 5 n fcffl ( H ) -ffi»tf*5-Yh (NaCuZnZ) 
<DC8«)*(0av=3. 7^ m) 3! 66 WIS A: 

tt 2 £ I3| tt ft /? r£ X- . ^ru-^-hfiti^o. 
NaCuZnZ £ 0. l~1X(»£fi5Ufcttgi£)Hfc* 

PVA, NaCuZnZ Si J. (/ * * fli! £ U X PVA/NaAgCuZ 
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± £ <0 /i i£ c J: "919 en/cffit ^50x50mCO 
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■zmm 5 

*X/jSWI1. CiStt tf * h- <h U T A -32 b" 
*7-n> ( N a Z ) iOtMJ9A-< ^ >co-f$B£-i8 
(tt) 6'ctC/?5iaY^>ra»r*Ci:t:j:i9 
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C0fflff)*(Dav=3. 7wm) £n}(,xT, X/jfiW4t 
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CuZnZ J)7.(/**IESLr PVA/NaCuZnZ/ll 2 0 

±&C0 /i ?i C <fc 0 f!7 6 n /c ffi £*j 50x SOmCO 
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u x 5 ff <d h cr ( a;* » ) w e s ig ff ^ ? 

£ «C KL/:. t □ a' y ? ( G > >\ coNaCuZnZ 
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0. 178t;Zn = 0. 185X) VUStftUUlOT- & - 
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M»)',-cw»io. lajfcoASTH G-21 coa&rAiv: 
^ u x 5 fl co ai t: ( (S if tS ) <0 if? S IS frE £ lv o 
T /J tr IUfcitiaM*-jrfifiL A:. K»fi!C«r31 -1 
•acffittUfc. Hr 20 co NaCuZnZ 05^iIn-h«C 
J; K> V\ 6 n tz it jattH'-2(Cu = 0. 046)£;Zn = 0. 052X) 
X W if ffi ffi l.t 2X<fc9. H'-10(Cu=0. 008S;Zn = 
0.0185X)X li^ n W 3 "C & o tz „ - /j . 
UtttBW) £ U XCOJSKtTH'-Bl (I/tffittlz 

h- * Sift i>hf2o«> stmt : ffi uffl&i* 
czn-o.onx $fi) ©»B(flu4T»ft. cn 
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3 n fc Elfl C M O T H JB » fc U T . fli IWQy 
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2n. te«£3600g/ ui^iSffi^ fF^Ufco 51 
JIM 3 tffiUNaAgCuY fiffitt t?*-5-f r-£$- 
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Ml* U fc. HaAgCuY fcxStl tr" * 7 -Y Mi 1 g/nf 
tiBSflfc. ff5hfcStK£ 120-CT-40ft IfltC 

io&ffl£i«3t*T. *Kin«)KiStt0>tt/.pJ& 
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(2) |i1|±SB9 HSR 5 \iB<» 
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raa (AO j can* a. 
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T Aurcobasid iui J IC ST I 1 i> » 

( 7) if] SB !3 5R 1 9 i3E<1 r?0 0) 

f PVA/NaAgZnZ/IIOJ £ 

TPVA/Na Ag Zn Z/ H 2 OJ CJTiETfS. 

(8) (5I.L 31 2 OH 0)31 1 

r 1.3 lo" J £ 
r 1.3x 10 4 J t , 
T 2.0 10 4 J £ 

r 2. ox io* j t , at/ 

r 9-9 10 J £ 

r 9.9x io j t *>< m y s - 

(9) f3±3S2 1 SH 2 CHtS?) 

r HT20 J «■ 

r hf 20 j tsii^a. 

(10)B±ai2 2 H STJ G It S <A 
f StaoJ «• 
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r Asoerg i 1 1 us J IC JI iE t & • 



(12) i»l«fflSB 2 2 £311 OfiBn 
f s f I avus j £ 
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(13) iaiB9H5U 1 3 t7§<7) 

TStaphyJ £ 

TStaphy- J tCJTIK-<i>„ 

(14) JH±2n26H$>*S3£*"Fffi0>«KSTiE* 
& . 

& fXitt 1 jrf'f'OEscherichia col 

< ge«w 3 ) 

Hi *S i* 5} «l 'ti CO w Gfi « g Iff m 

K $.&(n%{hX OfftW 24 0HH 
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